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Method for detecting a virus in cell material of a scrape or 
body fluid. 



The invention relates to a method for detecting a virus in 
cell material of a scrape or body fluid by means of in situ 
hybridisation. 



The in situ hybridisation technique is an efficient 
technique for detecting the presence of viruses and is at 
present routinely utilised on biopsy material. The 
utilisation of this technique on scrapes on the other hand 
has little success in view of the problems which arise. 
With the known utilisation on scrapes these scrapes are 
directly smeared on a slide after which the in situ 
hybridisation is applied. There is however an absence of 
15 good adherence of the scrapes to the slide. Furthermore the 
amount of cytologic material is very limited while on the 
other hand a large amount of expensive test material is 
necessary in order to cover the slide, through which this 
method is very costly. 



Nevertheless a better and cheaper method with utilisation of 
the in situ hybridisation technique could be very 
advantageous among others for detecting the papilloma virus 
CHPV) in cervical cells since this can be useful for making 
a diagnosis afterwards. The genome of this virus has after 
all been found m cervical neoplasms and a causal connection 
is suspected between the presence of this virus and cervical 
neoplasia. At present the presence of the HPV virus in 
scrapes from the cervix is detected with other techniques 
such as polymerase chain reaction. These techniques are, 



WO93/04197 PCT/BE92/00033 

_ 2 - 

like the known method with the in situ hybridisation of 
scrapes, not suitable for large scale examination of the 
female portion of the population for the presence of the 
papilloma virus. 

5 The invention is intended to remedy the aforementioned 
disadvantages and to provide a method for detecting a virus 
in cell material of a scrape or body fluid whereby the in 
situ hybridisation can be utilised in an economic manner and 
without problems both with regard to the amount of cell 
10 material and to adherence to slides. 

For this purpose first a cell concentrate is prepared from 
a suspension of the scrape in a liquid medium. which 
suspension is first prepared in the case of a scrape, or 
from the body fluid, the cell concentrate is fixed and the 

15 fixed concentrate is embedded by means of the known 
histological embedding technique in paraffin or similar 
material, after which parts of the block obtained are 
subjected to the m situ hybridisation according to the 
known in situ hybridisation technique used with tissue 

20 sections. 

The applicant has in startling manner determined that, by 
not performing the in situ hybridisation directly on a smear 
of scrape but on cells which are suspended, concentrated, 
fixed and emoedded m paraffin, the in situ hybridisation 

25 can be applied without problems in the same manner as with 
tissue sections whereby the detection of a virus in cells of 
a scrape, or of a body fluid such as blood,, in which case 
the suspension is obviously superfluous, can take place in 
a relatively easy and inexpensive way with a minimum of 

30 scrape or body fluid. 

In the case of a scrape, the suspension is preferably 
prepared with a phosphate buffered salt solution with a 
physiologic pH . 
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In a particular embodiment of the method according to the 
invention the ceil concentrate is prepared by centr if uging . 
and the sediment obtained is further treated. 

In a suitable embodiment of the method according to the 
5 invention, before forming the paraffin block, the cell 
concentrate is first embedded in a medium for forming a 
preparatory cell block and this cell block is later 
processed into a paraffin block. 

This facilitates further operations and ensures a large 
10 number of cells in the paraffin block. 

For the hybridisation slices of the paraffin block are 
preferably mounted on slides pre-treated with adhesive. 

With the in situ hybridisation technique as utilised on 
tissue sections and which according to the invention is also 
15 utilised on paraffin block parts it is usual that the 
paraffin blocks are first de-paraffined, subsequently they 
are subjected to an enzymatic pre-t reatment , denatured, and 
finally they are subjected to the actual in situ 
hybridisation, after which the parts are washed and the 
virus detected by means of test material. 



20 



Moreover use can be made of test kits available on the 
market destined for detecting a virus such as the papilloma 
virus in tissue. 

Other details and advantages of the invention will appear 
25 from the following description of a method for detecting a 
virus in cell material of a scrape or body fluid according 
to the invention. This description is only given as an 
example and does restrict the invention. 



30 



For the determination of the papilloma virus in cell 
material which is present m a scrape from the cervix, this 
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scrape is put into suspension in a phosphate buffered salt 
solution with a physiologic pH . This suspension can 
temporarily be stored in a refrigerator. 

Subsequently a cell concentrate is prepared by centrifuging 
5 the suspension at room temperature and the concentrate 
obtained, namely the sediment, is mixed with a viscous, 
hardly water-soluble medium such as an agar solution in 
distilled water at 60 degrees Celsius. 

The solidified cell block which is obtained at room 
10 temperature after cooling off is put into neutral buffered 
formaldehyde solution (formalin) for fixing the cell 
mat e r i al . 

A paraffin block is prepared from this cell block with the 
assistance of a known technique which is utilised with 
15 tissue sections. Moreover the cell block is first 

dehydrated by means of alcohol which is thereafter removed 
by means of a solvent. Subsequently this solvent is 
substituted in the cell block by melted paraffin which is 
subsequently allowed to solidify by cooling off. 

20 Thin sections, with a thickness of for example 5 
micrometres, are cut from the paraffin block, and these 
sections are mounted on slides which are pre-treated with an 
adhesive such as 3-aminopropy 1 tr i ethoxys i lan . In between 
the slices can be allowed to float on a protein-free water 

25 bath. After drying the sections, they are maintained for 12 
hours at a temperature of 58 to 60 degrees Celsius, whereby 
the paraffin melts and a good adherence to the slides is 
achieved, after which they are kept dust-free for the time 
des l red . 

30 The actual detection of the papillomavirus occurs according 
to the known in situ hybridisation technique, whereby the 
paraffin sections are treated in the same manner as tissue 



BNSDOCID: <WO. 



9304197A1 J_=- 



■ * ■ 

WO 93/04197 PCI7BE92/00033 

- 5 - 

sections which are already routinely treated according to 
this technique. 

Moreover use is made of test kits which are on the market 
normally for detecting the papilloma virus in tissue 
5 sections. 

A number of sections are de-paraffined beforehand by means 
of a solvent such as xylene, after which they are rinsed 
with alcohol and dried in the air. 

Subsequently these sections are subjected to an enzymatic 
10 treatment with Proteinase K in order to liberate the DNA 
from the cells in the sections. 

For each detection three test materials or probes are 
necessary of which a drop is applied respectively to three 
different slices. A first test material contains marked 

15 papillomavirus DNA sequences. A second, so-called positive 
DNA control test material, is specifically for human genome 
DNA sequences and generates a hybridisation signal in human 
cells. The third test material, the so-called negative DNA 
test material is specifically for a plasmid vector and 

20 normally produces no hybridisation signals. A vector 
sequence present in this last test material does not 
hybridise with the DNA in human cells. 

The DNA to be tested must be denatured, which occurs by 
maintaining the section for five, to ten minutes at 100 
25 degrees Celsius. If the DNA in the test material contains 
one single strand this denaturisation can take place before 
the test material is added. If the DNA in the test material 
is double stranded, which is usually the case, then the 
denaturisation is performed after adding the test material. 

30 The hybridisation is performed for 18 to 24 hours at 37 
degrees Celsius in a humid incubation chamber. Thereafter 
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the excess test materia] is washed away from the sections. 

For the actual detection of the virus, a drop of detection 
reagent is applied to each section. After incubation at 37 

degrees Celsius a substrate solution is applied and. after 
5 washing, a solution for staining. After again washing and 

dehydrating m alcohol the section is mounted in a mounting 

medium. 

The invention will be clarified hereafter on the basis of 
the following example: 

10 The presence of condylomas was determined in five women by 
colposcopy and PAP smears showed the presence of koilocytes, 
which led to the assumption of an infection with the 
papilloma virus. The presence of this virus was confirmed 
via polymerase chain reaction. 

15 The method according to the invention was subsequently 
applied to scrapes from the exo- and endocervix from these 
women, which scrapes were separately dissolved in ten 
millilitres of a phosphate buffered salt solution at a pH of 
7.4. 

20 Each suspension was put into a plastic tube of 50 
millilitres and centrifuged at 1000 revolutions per minute 
for 10 minutes at room temperature. The sediment was mixed 
in a recipient with 0.1 millilitres of a 3% agar solution 
(bacteriological agar, GIBC0. U.K. ) in distilled water at 60 

25 degrees Celsius. After cooling the cell block was removed 
from the recipient and transferred to a plastic embedding 
cassette (Lancer. USA). Fixation was performed for two 
hours in neutral buffered formalin at room temperature. 

The cell block was subsequently converted into a .paraffin 
30 block by means of the usual histological paraffin embedding 
techniques with the assistance of a Tissue-Tek II 
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histokinette CLabtek, USA). 

Sections of five mcro.etres were cut from the paraffin 
block which were allowed to fIoat on a protein _ free water 
bath. These sections were then adhered on slides pre- 
treated with 3 -ammopropy 1 1 r ie thoxys i lan (Digene USA) 
After drying at 37 degrees Celsius the sections were heated 
to 60 degrees Celsius and maintained for a night at this 
temperature . 

The enzymatic treatment with proteinase K and the 
hybridisation were performed according to the instructions 
from the manufacturer by means of the so-called "Viratype in 
situ HPV tissue hybridisation kit" in combination with the 
so-called -Viratype in situ HPV omniprobe set", both from 
Digene, U.S.A. The omniprobe set contained three DNA test 
materials or probes namely a DNA test material, marked with 
biotin, for the papilloma virus HPV 6, n, i6 , i 8 31 33 
35. 42, 43. 44, 45, 51. 52 and 56, a positive control 
material specifically for frequently repeated sequences in 
the human genome and a negative control test material 
20 consisting of pBR 322 plasmid. 

Beforehand each section was de- P araf f inized in two changes 
of xylene, put into ethyialcohol at 95 degrees and dried in 
the air. 

The proteinase K digestion solution from the aforementioned 
kit was applied to the sections and the sections were 
incubated for three minutes at 37 degrees Celsius. 

After washing with a buffer, dehydrating in alcohol and 
drying in the air 3 slices were covered with 40 microlitres 
of respectively one of three aforementioned test materials 
and covered over with a covering plate. Subsequently the 
° f the tSSt ma ^rial and the DNA to be examined of th. 
cell material of each slice to be examined were denatured at 
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100 degrees Celsius for 10 minutes by means of a "Praziterm" 
heating plate CGestigheit, FRG) . 

The hybridisation was performed in a humid incubation 
chamber for 18 hours at 37 degrees Celsius. The covering 
5 plates were removed and the excess test material was rinsed 
away with a buffer. 

Bonded test material was detected by means of a detection 
reagent bound with alkaline phosphatase. After washing with 
a buffer and incubating in a substrate solution of 5-bromo- 

10 4-chloro-3-indoly 1 phosphate and nitrobiue tetrazolium at 37 
degrees Celsius for 60 minutes and again washing with 
distilled water the sections were treated with a staining 
solution (nuclear fast) for 30 seconds. After washing with 
distilled water, dehydration in 95 degree ethanol and 

15 rinsing in xylene the sections were mounted in a mounting 
medium Pertex (Histolab, Sweden). 



Sections incubated with the HPV test material that detects 
HPV serotypes 6, 11, 16, 18, 31, 33, 35, 42. 43. 44. 45. 51. 
52 and 56 showed a fine purple bluish granular signal in 

20 some nuclei of exocervical cells, mostly flattened cells 
presumably originating from the outer layers of the 
exocervical epithelium. With hematoxy 1 in/eos in staining 
some of these cells had morphologic characteristics of 
koilocytes. The majority of the nuclei showed no reactivity 

25 and were faint pink red. Negative control sections 
incubated with pBR 322 plasmids showed no reactivity, which 
excluded the non-specific binding of the test material. 
Positive control sections showed in more than 90% of the 
nuclei a positive signal consisting of a purple bluish fine 
30 granular pattern. 

The above described method is very reliable and fast. It 
only requires a small amount of test material, namely only 
40 microlitres in. order to cover a section with the cells, 
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as a result of which the method ls also relatively 
inexpensive. Another great advantage consists in that from 
one paraffin block originating from one scrape a very large 
number of sections are obtained while only three sections 
are necessary for a test. This permits if necessary to 
repeat the test or to perform other processes on the 
remaining part of. "the paraffin block for determining the 
virus such as polymerase chain reaction in order to confirm 
the test. It is further possible if desired to sub-typify 
the papillomavirus or to isolate the DNA from the remaining 
material of the paraffin block. 

Because of the fact that the method is relatively 
inexpensive and requires only little cell material it is 
possible to apply population screening. 

15 The invention is in no way limited to the above described 
embodiment, and within the scope of the patent applications 
many changes can be made to the described embodiment. 

In particular the method is not limited to the detection of 
the papillomavirus in cell material. Other viruses such as 
20 the Epstein-Barr virus or the cytomegalovirus can be 
detected according to the method. 

The method is also not limited to the testing of scrapes. 
It can also be applied to body fluids such as blood or a 
broncho-alveolar rinse. 
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1.- Method for determining a virus in cell material of a 
scrape or body fluid, by means of in situ hybridisation. 
5 characterised in that first a cell concentrate is prepared 
from a suspension of the scrape in a liquid medium, which 
suspension is first prepared in the case of a scrape, or 
from the body fluid, the cell concentrate is fixed and the 
fixed concentrate is embedded by means of the known 
10 histological embedding technique in paraffin or similar 
material., after which parts of the block obtained are 
subjected to the in situ hybridisation according to the 
known in situ hybridisation technique used with tissue 
sect i ons . 

15 2.- Method according to the preceding claim, characterised 
in that in the case of a scrape, the suspension is formed 
with a phosphate buffered salt solution with a physiologic 
pH. 



20 



3.- Method according to either one of the preceding claims, 
characterised in that the cell concentrate is prepared by 
centrif uging, and the sediment obtained is further treated. 



4. - Method according to any one of the preceding claims, 
characterised in that before forming the paraffin block the 
cell concentrate is first embedded in a medium for forming 

25 a preparatory cell block and this cell block is later 
processed into a paraffin block. 

5. - Method according to the preceding claim, characterised 
in that an agar solution in distilled water is used as 
med i um . 
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6. - Method according to the preceding claim, characterised 
in that the cell block is dehydrated while processing it 
into a paraffin block. 

7. - Method according to any one of the preceding claims, 
5 characterised in that for the hybridisation sections of the 

paraffin block are mounted on slides pre-treated with 
adhesive . 

8. - Method according to any one of the preceding claims, 
characterised in that with the in situ hybridisation 
technique the paraffin blocks are first de-paraffined, 
subsequently they are subjected to an enzymatic pre- 
treatment, denatured, and finally they are subjected to the 
actual in situ hybridisation, after which the parts are 
washed and the virus detected by means of test material. 



10 
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